A sample of 115 DSMâ€"lIlâ€"R schizophrenics was studied by means of the SANS and SAPS. A factor analysis from the nine subscalesand two symptoms (inappropriateaffect and poverty of content) and a review of the previous factor analysessuggest that schizophrenic symptoms cannot be appropriately classified into positive and negative syndromes. The low internal consistency of the SAPS suggests that the positive symptoms are not a homogeneous syndrome. Our results fit better with Liddle's model of three syndromes (negative, delusion hallucination and disorganisation syndromes). ft is argued that we are far from a valid classifica tion of schizophrenic symptoms and the positive-negative dichotomy appears to be an oversimplification.
A sample of 115 DSMâ€"lIlâ€"R schizophrenics was studied by means of the SANS and SAPS. A factor analysis from the nine subscalesand two symptoms (inappropriateaffect and poverty of content) and a review of the previous factor analysessuggest that schizophrenic symptoms cannot be appropriately classified into positive and negative syndromes. The low internal consistency of the SAPS suggests that the positive symptoms are not a homogeneous syndrome. Our results fit better with Liddle's model of three syndromes (negative, delusion hallucination and disorganisation syndromes). ft is argued that we are far from a valid classifica tion of schizophrenic symptoms and the positive-negative dichotomy appears to be an oversimplification.
Since Crow (1980) formulated his model of positive and negative symptoms, this dichotomy has become widely accepted, despite the variability in definitions of positive and negative symptoms by various researchers, insufficient study of the psychometric properties of some scales, failure to account for cross-sectional confounding variables, and lack of follow-up to confirm the irreversibility of negative symptoms (Sommers, 1985; de Leon et al, 1989 ). Andreasen's model of positiveâ€"negativeschizo phrenia is one of the hypothesised models which has been more thoroughly studied from a methodological point of view. She developed two scales: the Scale for the Assessment of Negative Symptoms (SANS) (Andreasen, 1982) and the Scale for the Assessment of Positive Symptoms (SAPS) (Andreasen, 1984) . The SANS has 5 subscales which include 20 symptoms, and the SAPS has 4 subscales and 30 symptoms. Criteria have been proposed categorically to classify patients as exhibiting positive, mixed, or negative syndromes (Andreasen & Olsen, 1982) . The SANS has good internal consistency (0.85 â€"¿ 0.78 -our study), but contamination by akinesia and depression seems to be a problem (Dc Leon et a!, 1989) . The internal consistency of the SAPS appears low (0.40-Andreasen&Olsen, 1982; 0.48 -Andreasen et al, 1990 ; 0.30â€" our study), suggesting that the positive syndrome may not be homogeneous. For our proposed scales, internal consistencies were: disorganisation syndrome scale 0.65, delusion hallucination syndrome scale 0.63, and modified negative syndrome scale 0.80. The numbers of subscales were three, two, and four, respectively.
Factor analysis reduces a large number of independent variables to a smaller, conceptually more coherent set of variables (Kim & Mueller, 1978) . Thus, it can be used to explore whether the schizophrenic symptoms can be appropriately summarised in a positive and negative syndrome. Those symptoms considered to be negative should weigh heavily in a negative factor and those considered positive should weigh in a positive factor. Liddle (1987a) , who conducted a factor analysis of 15 individual items included in the SANS and SAPS, has proposed that the so-called positive symptoms should be divided into at least two syndromes: a delusion-hallucination syndrome and adisorganisation syndrome.
Two of the authors (VP and MJC) have made a factor analysis of the SANS and SAPS in 115 patients, published in Spanish (Peralta & Cuesta, 1990) . The first factor was loaded by negative symptoms excluding attentional impairment, the second was similar to the disorganisation syndrome (formal thought disturbances and attentional impair ment), the third was loaded with hallucinations and delusions, and a fourth consisted almost completely of bizarre behaviour.
Following Liddle's model, we have reanalysed the data of our factor analysis, taking into account the following hypotheses. (a) Inappropriate affect should not be considered a negative symptom as it was in the first version of the SANS, and if its rating isextracted from theaffective flattening item, it should merge into the disorganisation factor. (b) Poverty of content of speech should not be classified as negative, and if its rating is extracted from the alogia subscale it should move to the disorganisation factor. (c) We proposed to obtain from the SANS SAPS conglomerate not two, but four scales. The four scales would include (i) the so-called negative symptom scale after extracting attentional impair ment, inappropriate affect and poverty of content, 36 (31) 98 (85) 8 (7) 7 (6) 2 (2) 54 (47) 61 (53) 63 (55) 19 ( 
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21 (18) 78 (68) 10 (9) 6 (5) 50 (43) 12 ( (ii) a scale for delusions and hallucination, (iii) the disorganisation syndrome scale and (iv) a bizarre be haviour scale. These new scales should have higher internal consistency than the SANS and SAPS. Our results are compared with six previous factor analyses which have used SANS and SAPS.
Method sample are described in Table 1 . Patients were obtained from 115consecutiveadmissionsto an acute in-patientunit who were diagnosed as suffering from DSM-III-R schizophreniaby VP. A semistructuredinterviewdesigned for schizophrenic patients (Landmark, 1982) and the AMDP (Guy & Ban, 1979) 
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Results
Factor analysis using inappropriate affect and poverty of content as independent items showed results similar to our previous analysis and that of other authors (Tables 2 and  3) , with four factors: the negative factor, the disorganisation factor, the delusionâ€"hallucinationfactor and the bizarre behaviour factor. Respectively, they explained 33%, 16Â°lo, 12% and 9% of the variance, making a total of 70%. Four of the five negative symptoms described by (Table 3 ) and was correlated with positive formal thought disturbance (0.40, P< 0.001) and attentional impairment (0.36, P<0.00l). Poverty of content did not follow our prediction of being more related to the disorganisation factor (Table 3) ; rather, the weight in the negative factor (0.74) was clearly higher than The modified negative symptom scale, i.e. the SANS excluding attentional impairment, had an internal consistency of 0.80, which was greater than that of the SANS, in spite of having one item less.
Discussion
The principal limitation of factor analysis is the need to have a large sample size. It has been suggested that an absolute minimum ratio is five individuals per variable and not fewer than 100 individuals for any analysis (Gorsuch, 1983) . The conglomerate SAPS SANS has 9 subscales and 50 items. Thus, the sample size for most of the previous work seems too small to use even subscales scores (Table 2) . Although all authors used principal-component analysis, differences Before we compare our results with those previously published, a review of their differences in method is needed. The first analysis published by Andreasen & Olsen (1982) probably included too few patients, and a preliminary version of the SAPS that included catatonic symptoms was used. Unfortunately, in the second factor analysis the sample size was not specified, although it was defined as a â€˜¿ somewhat larger sample' than the sample studied in 1982.
Although patients were diagnosed using DSM-III (American Psychiatric Association, 1980), the criteria are only slightly broader than the DSM-III-R criteria (American Psychiatric Association, 1987)used by us. An important problem in the interpretation of Andreasen's results is that the four factors explained only 47% of the variance, and in addition, positive formal thought disorder did not carry significant weight in any factor.
Bilder Tables 2 and 3 gave conflicting results about their sample size (59 and 23 patients), and the three factors oddly accounted for 100Â°lo of the variance. Kulahara & Chandiramani (1990) studied a bigger sample, 98 patients at admission and 79 at follow-up. In contrast to our sample, they used ICDâ€"9as diagnostic criteria, and only 55% of their patients met DSM III criteria.
Comparison of factors across studies
Despite these problems and differences, there are certain consistencies across studies (Table 2 ): a factor weighted by most negative symptoms which we will call the negative factor, a delusionalâ€"hallucination factor (described by Bilder & Liddle), and two other factors, the disorganisation factor (described by Liddie) and the bizarre behaviour factor. In some studies the last-named comprise a single factor, the disorganisation-bizarre behaviour factor. In three studies, factors made by the mix of previously described factors were found.
The negative factor is the most consistent across studies (Table 3 ). The only difference is the inclusion or exclusion of attentional impairment. In Liddle's results, as well as ours, this item has a very low weight in the negative factor. In Bilder's study, attentional impairment has a certain weight in this factor, but it is clearly lower than in the factor related to positive formal thought disorder (Table 3 ). In the three other studies attentional impairment seems to be a part of the negative factor. In Andreasen's study, there are two negative factors, one which is related to attention and another which is not. It must be remembered that positive formal thought disorder does not weigh in any factor in this study.
The delusionâ€"hallucinationfactor is also quite persistent across studies ( Table 3 ), suggesting that it forms a rather homogeneous syndrome.
The number of factors extracted seem to influence the results. When four factors are obtained, as in our sample or Andreasen's sample, bizarre behaviour alone makes a factor. When three factors are used, bizarre behaviour is grouped with positive formal thought disorder (Table 3) .
Reclassification of some negative symptoms
In our sample, attentional impairment was related to the disorganisation factor, and Bilder & Liddle's results support this. The results of other studies, although problematic,suggestthat attentionalimpair ment could be a negative symptom. Attention is probably a heterogeneous and multifactor concept, and its classification seems difficult to resolve. Walker et a! (1988), using the SANSâ€"SAPS,found significant correlations with positive formal thought disorder, alogia, anhedonia and apathy. When other instruments were used to measure positive and negative symptoms, attentional impairment was associated with positive symptoms (Cornblatt et a!, 1985; Kay et a!, 1986) . Most negative scales do not include attention impairment as a negative symptom (de Leon et a!, 1989) .
Inappropriate affect was considered to be a positive symptom by Crow. Andreasen (1990) has reversed her opinion, and now believes it to be a positive symptom. When this symptom was extracted from the affective flattening, we found it weighted in the disorganisation factor, as Liddle suggested (Table 3) . Other studies using different scales also found a correlation with positive formal thought disturbance (Gibbons et a!, 1985) , and lack of correlation with flattening of affect (Craig et a!,
1985; Lindenmayer & Kay, 1987).
Our results do not support Liddle's claim that poverty of content is part of the disorganisation syndrome; rather, our results, like Andreasen's, classify it as part of the alogia subscale.
Proposal for a new classIfIcatIon of schizophrenic symptoms
Rather than confining themselves to their original model, Andreasen et a!(1990) have recently advocated the need to explore other approaches, such as changing thresholds or altering the configuration of the symptoms required to classify a patient in a particular category. The review of the factor analyses does not support the dichotomy of positive and negative syndromes. In fact, it supports the existence of three or even four syndromes when the SAPS SANS is used. This is also indicated by the low internal consistency of the SAPS.
We propose an alternative way of using the SANS SAPS, by constructing four scales. The modified negative syndrome scale includes all SANS subscales except attentional impairment. Indeed, the suggested changes lead to increased internal consistency in spite of having one item less than the original SANS. The disorganisation syndrome (positive formal thought disturbance, attentional impairment and inappropriate affect) and the delusionâ€"hallucination syndrome scale clearly have higher internal consistency than the SAPS, despite having fewer items. The bizarre behaviour subscale could be used as an additional scale. The internal consistency of this four-item subscale was lower in our sample (0.45) than (0.79)
found by Andreasen et a! (1990) .
Validity of this new classification
Before reviewingthe small numberof data to support Liddle's classification, we must consider the limited data supporting Andreasen's dichotomy of positive negative symptoms, and the division of schizophrenia into positive, mixed and negative. The data obtained by using other scales and models, such as those described by Crow (1980) and Kay & Opler (1987) Liddle (1987b) has provided some neuropsych ological data to support the validity of the three syndromes in his 40 patients. The negative factor was associated with poor performance in tests of conceptual thinking, object naming and long-term memory, and cortical neurological signs. The disorgamsation factor was associated with poor 
Conclusion
While this article proposes criteria to classify patients with the modified negative, delusionâ€"hallucination and disorganisation syndromes, we have not operationalised the criteria because we are uncertain of their validity. In our sample, Liddle's model showed more robust psychometric properties than
Andreasen's dichotomic model, but we do not know if other models would have even better psychometric properties. Repeat factor analysis using items rather than subscales and the replication of the results in other samples are in progress. The construction of a valid model of schizophrenic symptoms is certainly more difficult than simplistic attempts to validate the positiveâ€"negativemodel. It requires larger samples, longer follow-ups and an attempt to associate the changes of these hypothetical syndromes with changes in the abnormalities found in different areas of the brain, measured by brain imaging (single photon emission computerised tomo graphy (SPECT) or positron emission tomography (PET)) or neuropsychological tests.
The complexity of this task is further complicated since not all symptoms found in schizophrenic patients are produced by schizophrenia. For example, the negative syndrome in a cross-section can be confused with akinesia or depression, and even if it is stable for a long period of time, the possibility of a previous schizoid personality disorder or institutionalisation should be considered (Sommers, 1985; de Leon eta!, 1989) . There has been very little research on those â€˜¿ secondary' negative syndromes. When studied, the SANS was shown to be influenced by akinesia (Hoffman et a!, 1987) ; there are also other indirect results that suggest the same associ ation (Mayer et a!, 1985; Walker et a!, 1988) . The contamination of the SANS by depression in schizophrenic patients has also received little attention. According to Kulahara et a! (1989), negative symptoms can be distinguished from depression.
Even if other concurrent problems are excluded, as Bleuler (1950) suggested, primary and secondary schizophrenic symptoms are likely. The former are probably associated with brain disturbances, and the latter are probably not. Another caveat difficult to resolve is the accuracy of our assessment of symptoms. For example, if Liddle's syndromes prove to be valid, it would be difficult to assess with certainty the presence and severity of the delusion hallucination syndrome in patients with severe disorganisation. Similarly, in patients with severe psychomotor retardation syndrome, poverty of speech could preclude the expression of the disorganisation and delusion-hallucination syn dromes. Thus, we are some way from a valid classification of schizophrenic symptoms.
